involved in color-patterning, however, the functional evidences have not been provided. In this study, we isolated three genes in this conservative region, by positional cloning of a melanism mutant (sml) in silkworm, Bombyx mori. The expression level of these gens was significantly lower in the sml mutant compared to the wild-type from the 1 st day of pupal stage to moth, and knockdown of them in wild-type, respectively, resulted in scale melanization of moths. We also found that the sml allele likely had impacts on the genes (such as yellow and laccase2) of melanin biosynthesis. Furthermore, a reduction of diversity (ROD) analysis and Tajima'D test in the genome data of B. mori and B. Mandarina revealed the strong domestication selection of the sml region. Our findings provide functional evidences for the notion that multiple genes in the conservative color-patterning genomic region influenced pigmentation of lepidopteran insects, and further extend our understanding of the mechanism underlying the pigmentation of the lepidopteran insects. Cranial neural crest (CNC) is a vertebrate-specific embryonic cell type of extraordinary differentiation potential. CNC originate from ectoderm from the border of developing central nervous system and epidermis and generates ectodermal lineage cell types such as neurons and glia. Remarkably, it also generates typical 'mesodermal' lineage cell types like bone, cartilage and connective tissue in the head. Mechanism of this extraordinary trans-germ layer differentiation potential of CNC is not fully understood. Here we aim to investigate the mechanistic basis of 'mesodermal' character of CNC with special emphasis on micro-RNAs (miRs). The approach is to perform global screen to identify miRs enriched in CNC. We have successfully generated neural crest like cells (NCLC) in vitro using a previously reported method of guided differentiation of human embryonic stem cells. We show that the NCLCs recapitulate the developmental pattern, especially, the temporal sequence of induction of key markers. Using this model system, we have identified six miRs enriched in NCLCs. Interestingly, the NCLC enriched miRs belong to ancient vertebrate miR families. Therefore, acquisition of these miRs in the genome correlates with the acquisition of neural crest suggesting an ancient function of these miRs in the development of CNC. Bioinformatic prediction of targets suggests NCLCenriched miRs target components of key signalling pathways involved in neural crest development. These signalling pathways include Wnt, ErbB, TGF-ß and FGF signalling. While Wnt and ErbB signalling are known to favour the progression of neural crest development towards neuronal lineages, TGF-ß and FGF signalling plays crucial role in fate choice of 'mesodermal' lineages of neural crest cells. We hypothesize that NCLC enriched miRs regulate signalling output of key signalling pathways, which in turn regulates both the cell behaviour and differentiation potential to influence the fate choice of neural crest cells. Diploid transgenic animals are either hemizygous or homozygous and typical crossing setups can result in (i) non-transgenic wild-type animals, (ii) hemizygous transgenic animals, i.e. only the maternal or the paternal chromosome carries the transgene, and (iii) homozygous transgenic animals, i.e. both the maternal and paternal chromosomes carry the transgene. In some cases, the phenotype will reveal the genotype, but usually, either two of the three or even all three outcomes cannot be identified. Thus, additional experiments are necessary to determine the genotype, for example genetic assays, which are invasive and require manpower, consumables and time. We present a universally applicable vector concept that allows the systematic generation and unambiguous identification of transgenic genotypes by producing purposely distinct phenotypes. We prove the functionality of our vector concept in the red flour beetle Tribolium castaneum by systematically creating multiple homozygous transgenic lines suitable for long-term fluorescence live imaging. Our concept has multiple advantages compared to traditional approaches: Firstly, it saves resources. Secondly, it simplifies transgenic animal handling since genotypes are determined quickly and reliably and during nearly all developmental stages, which allows the direct quantification, selection, crossing and/or grouping of animals. Thirdly, our approach is non-invasive and thus favorable when invasive procedures are incompatible with the experimental workflow or sufficient genomic DNA cannot be obtained without severely injuring or sacrificing the individual. Fourthly, our vector concept is straightforward and thus less error-prone than genetic assays, can also be successfully conducted when the insertion location of the transgene is unknown and fosters automation. Fifthly, our approach should work in most diploid model organisms, e.g. rodents, zebrafish, insects and plants and contributes to the ethically motivated endeavor to minimize the number of wasted animals.
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